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(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the occurrence of a 
shock at the time of starting to drive in a motor-driven 
diving device which drives an axle shaft with an electric 
motor via a clutch. 

SOLUTION: An equation of predicting the later change of 
the speed of revolution VR of an axle shaft is calculated 
based on the speed of the revolution VF and the angular 
acceleration dVR of an axle shaft at the time of outputting a 
drive command (S1). Time t required for the speed of the 
revolution of an electric motor Vm to become equal to the 
VR is calculated from this predictive equation and the speed 
rising characteristics of the motor (S2). The motor is made 
to slip during the period of the time t (S3, S4) and a clutch 
is engaged with the motor temporarily switched off after the 
time t elapsed (S5, S6). Then, the motor is restarted to 
increase an output torque gradually (S7). 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electromotive driving gear for vehicles characterized by starting the output torque of 
an electrical motor gradually in the electromotive driving gear for vehicles which drives an axle 
through a clutch by the electrical motor after turning on a clutch at the beginning [ of an axle ] of a 
drive. 

[Claim 2] The electromotive driving gear for vehicles characterized by turning on a clutch after 
making an electric motor race so that it may become equal to the speed at which the rotational 
speed of an electrical motor is equivalent to the rotational speed of an axle before the drive of an 
axle in the electromotive driving gear for vehicles which drives an axle through a clutch by the 
electrical motor. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the electromotive driving 

gear for vehicles which drives an axle through a clutch by the electrical motor. 

[0002] 

[Description of the Prior Art] When an engine drive ring slips conventionally at the time of start on 
the road surface on which considers as the engine drive ring which drives one side of a vehicles 
order ring with an engine, and the electric driving wheel which drives another side with an 
electromotive driving gear, and it is easy to slide, the four hybrid formula drive vehicles which drive 
an electric driving wheel and assisted start are known. 

[0003] The electromotive driving gear is constituted so that the output torque of an electrical motor 
may be transmitted to the axle of an electric driving wheel through a clutch, it carries out the 
energization operation of the electrical motor while it turns on a clutch, when an engine drive ring 
slips and drive instructions of an electric driving wheel are issued, and it is made to drive an electric 
driving wheel here. 
[0004] 

[Problem(s) to be Solved by the Invention] In the thing of the above-mentioned conventional 
example, the shock by the sudden standup of motor torque might occur at the beginning [ of an 
electric driving wheel ] of a drive, or the shock for the motor inertia resulting from the backlash of 
the power transfer system of an electromotive driving gear or the gap with axle rotational speed and 
motor rotational speed might occur, and there was a goods nature top problem. 
[0005] this invention makes it the technical problem to offer the electromotive driving gear which 
enabled it to prevent shocking generating of the time of a drive in view of the above point. 
[0006] 

[Means for Solving the Problem] In the electromotive driving gear for vehicles which drives an axle 
through a clutch by the electrical motor that the above-mentioned technical problem should be 
solved After turning on a clutch at the beginning [ of an axle ] of a drive according to the 1st 
feature of this invention, start the output torque of an electrical motor gradually, and according to 
the 2nd feature of this invention It is made to turn on a clutch after making an electric motor race 
so that the rotational speed of an electrical motor may become equal to the speed equivalent to the 
rotational speed of an axle before the drive of an axle. 

[0007] If the backlash of a transmission system occurs, although the shock by the motor inertia 
which the electrical motor was no-load at the time of a drive, rotated at it, and increased to it by 
sudden acceleration of an electrical motor in the meantime by the backlash by backlash will occur 
Since the output torque of an electrical motor is started gradually according to the 1st feature of 
the above, Even if backlash occurs, shocking generating which an electrical motor did not carry out 
sudden acceleration and originated in backlash is prevented, and shocking generating by the standup 
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with motor torque sudden with a natural thing is also prevented. 

[0008] Moreover, although axle rotational speed is slowed down by the inertia of the electrical motor 
which was standing it still till then at the time of clutch-on and a shock occurs when starting a drive 
in the state where vehicles are not standing it still, according to the 2nd feature of the above, 
generating of the slowdown shock by the motor inertia at the time of clutch-on is prevented by 
idling of the electrical motor before clutch-on. 
[0009] 

[Embodiments of the Invention] With reference to draw ing 1 , 1 is a front wheel on either side, 2 is a 
rear wheel on either side, and the four hybrid formula drive vehicles used as the engine drive ring 
which drives the front wheels 1 and 1 on either side through a change gear 4 with an engine 3, and 
the electric driving wheel which drives the rear wheels 2 and 2 on either side with the electromotive 
driving gear 5 are constituted. 

[0010] The electromotive driving gear 5 is equipped with the dog clutch 8 interposed in the power 
transfer path between the differential gear 6 which connected the axles 2a and 2a of the rear 
wheels 2 and 2 on either side, an electrical motor 7, and an electrical motor 7 and the differential 
gear 6, and it is constituted so that the output torque of an electrical motor 7 may be transmitted 
to Wheels 2a and 2a through the dog clutch 8 and the differential gear 6. It consists of movable dog 
8b to which the dog clutch 8 can engage and release fixed dog 8a of fixation in the output shaft of 
an electrical motor 7, and fixed dog 8a freely, and solenoid 8c which carries out engaging-and- 
releasing operation of the movable dog 8b to fixed dog 8b. 

[0011] An electrical motor 7 and solenoid 8c are controlled by the controller 11 which inputs the 
signal from the ****** sensor 9 which detects the rotational speed VF of a front wheel 1, and the 
****** sensor 10 which detects the rotational speed VR of a rear wheel 2. A controller 1 1 issues 
drive instructions of a rear wheel 2, when it becomes more than predetermined value **VS which a 
front wheel 1 slips and the speed difference of the front-wheel speed VF and the rear wheel speed 
VR shows to drawing 2 (B), and **** drive control shown in dra w ing 2 (A) is performed. In this drive 
control, the equation which predicts change of the after that of the rear wheel speed VR from the 
rotational speed VR of the rear wheel 2 in the output time of drive instructions and the angular 
acceleration dVR of a rear wheel 2 is calculated first (S1). Next, the time t which it will take before 
the rotational speed Vm of an electrical motor 7 becomes equal to the speed equivalent to the rear 
wheel speed VR found with the above-mentioned prediction equation based on the speed rising 
characteristic of the during starting of an electrical motor 7 is calculated (S2), and only this time t 
races an electrical motor 7 (S3, S4). And while stopping the energization to an electrical motor 7 in 
the place where Time t has passed since the output time of drive instructions (S5), movable dog 8b 
is made to engage with fixed dog 8a by the energization to solenoid 8c, and the dog clutch 8 is 
turned on (S6). Then, an electrical motor 7 is rebooted and the output torque is started gradually 
(S7). 

[0012] According to this, the rotational speed of an electrical motor 7 is rising to the speed 
equivalent to the rear wheel speed VR, a rear wheel 2 does not receive the slowdown force by the 
inertia of an electrical motor 7 at the ON time of the dog clutch 8 at the time of ON of the dog 
clutch 8, and generating of a slowdown shock is prevented. In addition, if the rear wheel 2 is 
standing it still at the output time of drive instructions, it will be set to t= 0, and the dog clutch 8 is 
turned on immediately, without racing an electrical motor 7. 

[0013] Moreover, if an electrical motor 7 is no-load by the backlash by the backlash of the power 
transfer system between wheel 2a f it rotates on the occasion of the reboot of the electrical motor 7 
after ON of the dog clutch 8 and the sudden acceleration of the electrical motor is carried out 
between them, a rear wheel 2 will receive the acceleration force by the motor inertia which 
increased by sudden acceleration at the moment of backlash being removed and the torque 
transmission to a rear wheel 2 being started, and an acceleration shock will occur. However, since 
the output torque of the electric motor 7 is gradually started like the above on the occasion of the 
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reboot of an electrical motor 7, the sudden acceleration of the electrical motor 7 is not carried out 
by the no-load rotation for backlash by backlash, generating of an acceleration shock is prevented, 
and shocking generating by subsequent sudden acceleration is also prevented. 

[0014] By the way, although the idling time t was computed by having predicted change of the rear 
wheel speed VR with the above-mentioned operation gestalt, it is also possible to detect the 
rotational speed of an electrical motor 7, and to turn on the dog clutch 8, when it goes up at the 
speed at which the rotational speed is equivalent to the rear wheel speed VR in the time with idling 
of an electrical motor 7. However, in the thing of the above-mentioned operation gestalt, since the 
speed sensor for electrical-motor 7 becomes unnecessary, it is advantageous in cost. 
[0015] As mentioned above, although the operation gestalt which applied this invention to the four 
hybrid formula drive vehicles which use a front wheel 1 an engine drive ring, and use a rear wheel 2 
as an electric driving wheel was explained, this invention is applicable also like the four hybrid 
formula drive vehicles which use a rear wheel 2 an engine drive ring, and use a front wheel 1 as an 
electric driving wheel. 



[Effect of the Invention] According to this invention, shocking generating of the time of a drive is 
prevented and goods nature can be improved so that clearly from the above explanation. 



[Translation done.] 



[0016] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

"I.This document has been translated by computer. So the translation may not reflect the original 
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2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing showing an example possessing this invention equipment of vehicles 
[Drawing 2] (A) The flow chart which shows the content of control of an electromotive driving gear, 
the timing diagram which shows the operation timing of the (B) motor or a clutch 
[Description of Notations] 

2a Axle 4 Electromotive driving gear 7 Electrical motor 
8 Dog Clutch 11 Controller 



[Translation done.] 
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